Identification of a transcriptional regulator that controls intracellular gene expression in Salmonella Typhi.
Salmonella enterica serovar Typhi (S. Typhi), the aetiological agent of typhoid fever, is an exclusively human pathogen. Little is known about specific factors that may confer to this bacterium its unique pathogenic features. One of these determinants is CdtB, a homologue of the active subunit of the cytolethal distending toxin, which causes DNA damage leading to cell cycle arrest and distension of intoxicated cells. A unique property of S. Typhi CdtB is that it is only synthesized when this bacterium is within an intracellular compartment. Through a genetic screen, we have identified a transcriptional regulatory protein that controls the intracellular expression of cdtB. This regulator, which we have named IgeR, is a member of the DeoR family of transcriptional regulatory proteins and is highly conserved in all S. enterica serovars. IgeR directly binds the cdtB promoter and represses its expression in the extracellular environment. Microarray analysis identified additional IgeR-regulated genes that are involved in virulence. Constitutive expression of igeR resulted in the reduction of intracellular expression of cdtB by S. Typhi and in significant impairment of the virulence of Salmonella enterica serovar Typhimurium (S. Typhimurium) in mice. We propose that IgeR may co-ordinate gene expression during Salmonella's transition from an extracellular to an intracellular environment.